Local auxin concentration maxima promote organ initiation in the plant shoot meristem, but how auxin peaks are formed has remained unclear. A new study proposes a cellular Matthew effect, where auxin is pumped into those cells that have higher concentrations.
The plant shoot apical meristem generates leaves or flowers in periodic patterns, referred to as phyllotaxis, that are speciesspecific and remarkably robust [1] . Following the observation that a mutation in the auxin efflux facilitator PIN-FORMED1 (PIN1) in Arabidopsis thaliana fails to form flowers altogether [2] , and based on the patterns of polarly localized PIN1 protein in the shoot meristem [3] , it has become clear that the dynamic regulation of auxin accumulation, likely through control of PIN1 polarity, underlies stable phyllotaxis patterns. A range of computational models, each making slightly different assumptions on underlying mechanisms, can explain observed phyllotaxis patterns (reviewed in [4] ). Most, if not all, of these models involve feedbacks between auxin accumulation and auxin transport as part of a dynamic, self-organizing system.
Feedbacks are common in auxin action, and most can be intuitively understood. For example, auxin-dependent transcription factors (ARFs) activate their own inhibitors, as well as enzymes that inactivate the auxin molecule itself [5] , thus likely limiting sustained response to a brief auxin pulse. Also, PIN genes are activated by auxin [6] , such that more auxin accumulation leads to more auxin efflux and vice versa. A widely used model for phyllotaxis, however [7] , proposes a far less intuitive feedback in which the PIN1 protein polarizes towards cells with higher auxin levels, thus pumping even more auxin into these cells and depleting surrounding areas of auxin. While this feedback can produce robust selforganizing phyllotaxis patterns, a key question is whether the polarization of PIN1 towards high-auxin cells is a direct consequence of those cells' higher auxin levels, and more importantly, what mechanism may underlie this non-cellautonomous phenomenon. It had previously been shown that MP overexpression causes strong inflorescence defects, including naked pin-like structures [10] , and likewise, ubiquitous expression of an auxinindependent MP version prevented the formation of PIN1 convergence points. Thus, counter-intuitively, loss of MP activity and ubiquitous activity lead to similar problems in PIN1 convergence point formation and organ initiation. The authors used an elegant sectoring approach to generate small patches of MP-expressing cells amidst mp mutant cells and observed how PIN1 protein responds. Quite strikingly, MP-expressing cells promote PIN1 in neighboring cells to polarize towards it, not only within the same cell layer, but even in the cells underneath the MP-expressing cells. Thus, MPdependent auxin response is sufficient to attract PIN1 in neighboring cells and to induce organ outgrowth, but how?
The same authors previously showed that PIN1 localization follows the orientation of the cortical microtubule (MT) array, which itself orients relative to tensile stresses [11] . Thus, tissue stress patterns influence MT arrays, which guide PIN1 protein. Therefore, the authors hypothesized that MP may induce genes to relax cell walls, thus increasing the tensile stresses on the walls shared with its neighbors, and used a finite-element model to infer PIN1 patterns. Indeed, such activity can explain the non cellautonomous effect MP exerts on PIN1 in neighboring cells (Figure 1 ). In line with this model, MT arrays reorganized in a circumferential pattern in cells surrounding MP-positive cells.
This elegant, yet simple mechanism suggests that all it takes to induce a new organ in a phyllotaxis context is to loosen the walls in a few cells in the epidermis, and PIN1 would follow, focusing auxin on the initiation site and allowing organogenesis to occur. Reality is not this simple though; when MP was expressed only in the epidermis, organ primordia were formed, but these could not be separated into distinct units, thus generating ridges of organ primordia tissue spiraling the meristem. Thus, sub-epidermal MP activity may be required to promote drainage of auxin from the primordium and spatially limit the outgrowth. Given that epidermal PIN1 is sufficient to complement the pin1 mutant defect [12] , the sub-epidermal function of MP in sub-epidermal cells of newly formed primordia may be mediated in part by other PIN genes.
Bhatia et al. [7] provide important evidence to show that auxin response is causal to the repolarization of PIN1 in neighboring cells, a central tenet in models 
